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Abstract—This paper focuses on an application of a three-way 
coupling of TELEMAC 3D, TOMAWAC and SISYPHE in 
order to understand the sediment transport patterns of the 
Skälderviken bay on the Swedish west coast. Ängelholm 
municipality, in the south of Sweden, experiences severe coastal 
erosion and is therefore planning for a beach nourishment. As 
part of the environmental impact assessment for the beach 
nourishment the characteristics of the sediment transport 
patterns in the Skälderviken bay were simulated with the aim 
of finding possible marine sand extraction sites.  In addition, 
TELEMAC 2D was used to simulate the flood impact of a sand 
dune breach along the coast.  This is the first case in Sweden 
where the TELEMAC suite has been used for such an 
applications. 
The model was run in four constant scenarios representing 
different wind directions. 
Results from the model were used to determine 
accumulation areas where geological field surveys of the 
bottom were carried out. Furthermore, the TOMAWAC model 
was used to assess whether a dredging of the extraction area 
would influence wave propagation and risk exacerbating 
coastal erosion. The flood analysis of a sand dune breach was 
mainly used in communication with politicians to highlight the 
risk of not doing beach nourishment.  
From the perspective of an end user the TELEMAC suite is 
being evaluated in respect to the investigated case. Moreover, 
general experiences from modelling with the TELEMAC are 
described and further developments, both in how to use the 
software and the software itself, are suggested.   
 
I. INTRODUCTION 
This Ängelholm municipality in the south of Sweden has 
had problems with beach erosion during the entire 20th 
century. In recent years three storm events, in 2011, 2013, 
and 2015, caused severe erosion on the beach dunes, which 
protect the hinterlands from flooding. The risk for flooding as 
well as the risk of losing their main beach to erosion has 
forced the municipality to act. In order to evaluate the 
usefulness of the Telemac-suite in a coastal consultancy 
business the cases of Ängelholm has been selected.  
In Sweden each municipality has the responsibility to 
mitigate the coastal erosion. Moreover the municipalities are 
not allowed to apply for funding from national authorities. 
Their solitary role in this issue leads to that the mitigation 
methods for erosion must be very economical effective since 
the municipalities normally have a strengthened economy. 
Traditionally hard mitigation methods have been the only 
methods used against erosion in Sweden. Ystad municipality 
was in 2011 the first in Sweden to perform a beach 
nourishment project, but the project was preceded of almost 
a decade of legislation processes. In this legislation process 
many of the involved authorities expressed their anxiety 
against beach nourishment since it was regarded as a new 
technology in Sweden.  
Ängelholm and Ystad are however not the only 
municipalities in Sweden needing to mitigate coastal erosion. 
The issue is rising in other coastal municipalities with sandy 
coast lines, who all are found in the southern part of Sweden. 
It is therefore necessary to find tools to better describe the 
physical processes involved in coastal erosion and to show 
the consequences of coastal mitigation measurements as well 
as the consequences of doing nothing. 
II. DESCRIPTION OF THE SITE 
The subject of the study is Skälderviken bay on the 
Swedish southern west coast (Fig. 1). The city of Ängelholm 
is situated in the inner part of the bay. The inner coastline of 
the bay consists of a 7 km long beach, whereas the sides of 
the bay mostly consist of solid rocks alternated by smaller 
pocket beaches.  The inlet to the bay is about 15 km wide and 
25 m depth.  





